The C-terminal juxtamembrane region of the delta 2 glutamate receptor controls its export from the endoplasmic reticulum.
Functions of ionotropic glutamate receptors (iGluRs) are tightly regulated by the intracellular trafficking of receptor proteins. Unlike other iGluRs that are considerably retained in the intracellular component, the delta 2 glutamate receptor (GluR delta 2) is efficiently expressed on the Purkinje cell surface. To understand the trafficking mechanism of iGluRs, we deleted various portions of the C-terminal intracellular domain of GluR delta 2 and analysed the localization of the mutant proteins in heterologous cells and neurons. Biotinylation assays indicated that GluR delta 2 lacking the C-terminal juxtamembrane region of 13 amino acids (region A) was not present on the cell surface. This mutant GluR delta 2 was sensitive to endoglycosidase H, which digests unprocessed high-mannose oligosaccharides on proteins retained in the endoplasmic reticulum (ER) or cis-Golgi. Therefore, we concluded that region A is crucial for the transport of GluR delta 2 beyond the trans-Golgi to the cell surface. Because the immunostaining pattern of GluR delta 2 lacking region A in cultured hippocampal neurons completely overlapped the pattern of fluorescence emitted by ER-resident green fluorescent protein, region A is most likely necessary for GluR delta 2's exit from the ER. Furthermore, this region is essential for the proper intracellular trafficking of GluR delta 2 in Purkinje cells. Region A does not rely on a dihydrophobic motif or positively charged residues to participate in trafficking, but its function is dependent on the juxtamembrane position. Therefore, we propose that GluR delta 2's efficient transport to the cell surface utilizes an unknown but general ER exit mechanism, which probably works in close relation to the membrane of heterologous cells and neurons.